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(54) ORGANIC ELETRO LUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow an element to 
have low voltage application, high luminance, a long 
service life and defect-free quality by containing a 
polymer having a positive hole transporting unit 
containing three or more aromatic rings and a dopant 
capable of oxidizing the positive hole transporting unit in 
a positive hole injection transporting band. 
SOLUTION: It is preferable that a polymer is a 
compound that is expressed by a formula I and has a 
positive hole transporting unit selected from diamine, 
triarylamine oligomer, thiophene oligomer, ~f ~ 

arylenevinylene oligomer and styrylamine and a dopant is * ' ' *' " 

metal halide, Lewis acid, organic acid, or salt of 
arylamine and metal halide or Lewis acid, in particular, a 
compound expressed by a formula IV. In the formula, ,4/ 
Ar1-4 each represent an arylene group of C6-30; Ar5, 6 ^ V ■ s »ci, • 

each represent an alkyl group of C1-30 or the like; G jQf' T§\ 

represents a single bond, alkylene group or the like of ? " * T 

C5-30 -O-01—S-, or are expressed by formulas II or III 

(Ar7 represents an arylene group and Ar8-10 each represent an aryl group of C6-30); (p)=0 or 
1; (q)=0.1 or 2; X represents a non-conjugate spacer group; and (n) represents an average 
degree of polymerization. 
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[0038] i&m<vm£ Lm^z&^x, jetl&a 
Wom^ wsmm^fot t h m^^ni h-^°y Hi 

o . jEimxmmmzmm^n^^-^imi^^ t 
<ov$>2>. zwmnvttLxiz. mmmt\ mi<iz 

lO-io-io 3 S ■ cm-^HtibO^ i^. I?L 
&AH}*#££ti»IE7LitSfc LTii. 1 012—1 0 2 



- • • (XI) 

Afs1»ci3{t-S»lSF-^°yh^lJSt LTtt, 1 o- 3 
-7 0&l>%<7)&mtfftt LV\ K->N°y hi: LT 

, nmrnr y -;i/r svtAn 
xwv4 xmbcoimtmxhh . m^vyyit&m 

*?)V4 7M<W& L^mtlXH. FeCl 3 , A1C 
1 3 , SbCl 5 , AsF 6 , BF 3 %}£&mft>1X 

s. ttz. wsmtixit. Mtuf-m* (xm 

[0039] 
[^16] 

a— (O; ■ • (KID 

[0040] xmztihfc&ifatfmf $>ti& . 

(xii) ^fcur. A{±^;!/^yita, yyKS, 

is*, i})VKymm:}z<mmx-foh > mmmwn^ 

20cr>TfU^/Um, 7/PrJ^vS, 7/1/^f/H^^*, BZ 
)V*r)Vm, T)V^r=~)Vm, gmWi5~~2 0<7)y?vTJl 

mme-^2 o^ry-/^, ist7-2o 
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S, ^yU;t/S, 7~>~)Vm, trnU;WS, fx^;Pi 
^t"^S*S^SXi±^n^>M^, -NnS, ^77 

ftivn i^«l»I^Mi:LTji. *°y 

^(XII) (CfcttSKgAfc^Sfc^T* 1 ^ 



WbK 'jxf-i/^, x/p* y foK y # - # *- h 5: 

WV4 xWbcoi&bLXlt. mi.\f-m^i (Xiii) 
[004 1] 



[0042] t&Ztl&lg&mfh i h . -M 

y . S b C 1 5 , BF 3 , AsF 5 , A1C 

i 3 , Feci 3 ttlfmfWb. x-imtKli 

^nyW*yt»S. Ar^Ar»lt ^tlWsfl 

±az , s&g t < \msm>mm. 5-30 ^5§«s 
y>JK^, -bns, ^ry«, j?»i~2 4?)7^ 

6-2 4 OTU ^«ic7~2 4 



B r 



• • ■ (XIII) 
«or5;u=¥;PS, Jfe«IU~2 4?)7/!/33->s J 

mmw 6 - 2 4 j m 1 < t± y -^7 s / 

ifj&W&ft*. ;«0F-^y h^ifS W>i><0b LX 
(4, (ID 

[0043] 

[fl8] 



S b C 1 6 



[0044] T^SixS^ife^^f 5 C h & . 

mELm^z&^xa. mmm^fob Y-^>h£^& 
jETtiimm^mmt L-re. 200 nm&±mi£ 

L < , ftiZ4 00-2000n m<DKMt>WMXfo h . 

t\ xt°ya-hmzx m^^icommxh^, 
-*WMmMELm^-i±. mmtmmtnmiz. mmm 

&iE?Lmjm®Mr?£m ; £:ffimiiKi t ^xh 
x, mi-coimmt, mmm\t, m&itwj^xmt 

[ 0 0 4 5 ] m 1 {4. *%0J?O^r«E LS^OH^ffi 

2 , 3 svTtffi 4 mrnms zti-wmt:™-?. 
mmmiz. urns/em* <mbL. smmt, 1 

?Lft)MJI&I/1t^&AjI£ ISftS £ t S . 

*>. %7t3fcD«tfc2:LT«4. M^(i"K»JJ*^«i^ 

jWT , 

( 1 ) mjEmmm/immm 

( 2 ) ^mmtm/mi-^xm 



( 3 ) mm$tmm/-mmM 

( 4 ) «iE?Lll3l®/*«^l/^«m^±Al 

[0046] *%mz^x\±. mz. mmitm 
hi*. jEfimmsi. mmMbiEfti£Kmmb<7) 

( 1 ) 5^)H"CH*S-&t i 9ffM§ni»Iie«S| 

( 2 ) m^mxmx vmjfcKm&&izmf*e>*®. 
±l. m^mitHkibtz b £ b-timfbtih . 
mmmnttmbLxte. mizmmm<. * 
«e Lm^za^x, wm\mw§izm^t>tix^& 
'mvm* mmzmtx, msmsa, 
xm^&zb&?%h. znkttwftbLxn. m 

v 7 u ~-)vr s y ^ y 3"-?- , b y 7 y ~ivr 5 yfy 

Kyv-^rt"^W4til>o 5:35. i^«IE?LlijiJi 
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mmm, mm-\m. mmma-c, a -si 

C, a-SiN, a-S i ON&ifitWf htlh « tfz 

mcomL\mt txn. ruo, , moo, , vo x 

( Kx<2) %Z&mf!>tl&. 

[0047] z^mjmma. iMHEimm-m, 
Mz-immmm, xt°>a-hm, *^xhm, lb 
m%t-cD&mcDumzj: o . mmitth zbizx^nm 

E8Ji3r^\ mm±5 nm^5 /jmMmT$)& . ZCDIE 

mmx-h-oxh x < , m-&f&xi±mmmi<?)immfr 

htchWMWmX'fo-oXh *^Hjfo^«EL«^ 

^mh^msmmii. ( i ) n^mmiz. 

JiAll, ( 2 ) &AU^ fclBl) 

(Dtsxm^mmmm. ( 3 > tt^ tiEjim^ 

igffi&b'ttLX^h. fcfc'U -fcW&A^ti*?^ 
tn^'&AZix^Zlzmv^fo-oXiiXK, ttz, 

ietl t m^co&Mmxmzti s mmmm t 

t i v if -fe ^ *^;fr<omffi£#l&S#SSflg£#r 
r§= § . zcoX o ZHWg&fflftb LTIi, JlfrWWi 

[ o o 4 s ] t-r. mmL%^LmLmwim,*n 

V \ iW?7-sKU7x-W y 3Vf «D 7 x -/l^SX 
\±y i-l/^tlt Ttvn*i'i&, 7KKS, x/W?- 

mS* 1 1 11X12 2 fflmj» A $ tlT V vc t, j; u „ ZCDX 
a^-iK^x-I/ y^-f^ft^W L T ii . p - 
;t-^-7x-/l/;3, 5, 3' , 5' —rhJ-t 
-y°^SV-p-9 4V?yx.-)V; 3, 5, 3' , 5' 
-ff7-t-W-p-feJfy7x £>W 

HXyy'-fTV-;^, <yyM $^V-;i^, <yy" 
;f ^y-/t^& h-^^iMfiM, Mbt* 
'yJA Vik-sm. xi-v^y^ymt^mzmfiz 
bttx-tz. ifc. ^fl^f'JfVyM^I (K 

jlffitf^ 3 8 8 7 6 8-Sf-BJW, mm 3-23197 
0 mkW&Zffififfi i>co) i>K£L<m^&zt VX # 
So ;^3f#8^?-l>t4 y^-fl^ftoMfc LTJi. 
1, 4-7x-l/yyyf'Jf-fy;4, 4' -fc'7x 
-l/yy^f'Jf^y; 2, l/y^f'Jf 
^y; 2, 6— f 7fi/y^fijf^ y ; 1, 4- P 
-fW7x-I/yy^fyf-fy;4, 4' -b'X 



( 2 , 2 - i?- t - 7"'^ 7 x zzfrV-fo ) b"7 x 
(DTBPVBi) ;4, 4' - b"X ( 2 , 2-y'7x 

-;I/t'^;l/) h'7z-/l/ (DPVB i ) %b'RtfZtit> 

[0049] $ £>£ N - 2 5 8 8 6 2^fg^r 

fc'tfBli^iltV^HKjC (XIV) 
(J-Q) 2 -A 1 -O-Z ■ ■ • (XIV) 
(sW. zi4<y^yii^#^K«6~2 4^bK 
o-zii7iy5-hSfif, QiiKis-^y 
yy^-MMM^su jjir/us-^Aji^aift 
8 - df y y y ^ - MH&?# 2 II * ±e o <n & 
Aftcwfciswrs =fc 3 \zmttd-z 8 y u y 7- hai 
iii^st. ) x-^tihw^^mii,z\bvx% 
h, Mti?mm\bLx\±, b*X (2-y^-8- 
^yyy^-n (p-7x^7x77-b)7/^ 
^Adii), fx ( 2-y^-8-^y v/y- 

h) (l-i-yhy-h) r^S-^A (Ill)^if*^ 

vt^fih. "tcom, mmmcom^bm^M^^m 
ztzMz. ^xhThi±^.mitmiiz v-^y h it m 
uzh(7) (mrm-6 - 995 3w$m:b') zmf&z. 
btf-czt. mv-^yhbtxii. mnm&mim: 

i&iMico^x bbLxm^t>ti&i><?>b mM^nyt&m 
%b r &m-ft>ti&. mz, xAbbixvAi-vjuTv 

-isy&feomxffl. ft£ L<«DPVB i b. k— 
A-yht ix vy x —)vr s y t'-zpr u - 1^ y-s-MSr 

#TS«>^)> ifSL<«4, 4' -fc*^C4-(N, N 

-y'7x-;i/Tsy ) xi-vfr) <y-*£y (dpav 

B ) b <a&&£%18-£ L<m?Z>Zb &X*Z h . 

[0050] mMmmx^mmmhumb 

l Bn&b'eyjMavirmizz mmittz zbiztm 
Bg-r 5 z. b wx-t hiK mzft=f-immx-fo tc\b mi 
tu\ zz:x\ ft=Ftmi&bte. mt^co%mtm 

atmtfmfr h mmt § mm § tutm?) ; b xh 5 . 
as. £ l b mz x 0 im? ti^a m 

^H-r§«^W=5rffliSt: «fc 0 ESiJ-TS i b 5 . i 
fc. i^BKJUi. #PfiK5 7-5 1 78 1 ^fg^lE 

mztix^&x o ^ mm^b^mmMb^zmmt 
mammizmfrLxmmb itz^-h, ztizxvya 

- hW&ZlzJ: t )mmLLXJ8tfL-t& £ b h o z. 

cdx o izLxm^titzmm^mm^z^ximm 
mm < . tfsuz® txm'miRi-z z b & 

il^ii: 5 n m~ 5 wmfOSiTft £ . 

[ o o 5 1 ] ttz. i&mzmixm^^ti&w^&AS 
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T&AWftk^o ) vfflkLXii. -hvm&yfrXl' 

;^>K4|7M^, 7i/^i/-'jf^ 
^yp*l#;, Tyh7*si?xfy%x/Tyhvymt 

#HP35 9 - 1 9 4 3 9 3-^&$gfci2fiS*va*.&Hi 

m^^KfcLT^ixTus^y^yyilS: 

&ZttfX%&„ 

[0052] ttz. 8-*;v y-mnmikco&mm 

(A 1 q) , hV*(5, 7-i^nn-8-3Vy/ 
-AO T^S-^A, M>*(5, 7-y'7'n^-8- 

3vy /-/i/) r/t-s-^A, f-yx ( 2-^f-^-s 
8-^7'J7-;i^) r;i-5-'7A, fx (8-^yyy 

n, Mg, Cu, Ca, Sn, GaXiiP b tg##^ 

y. x\*%lx^<n3^T)V*)\&*?xjv-fcyw&%z 
tz'jx^j)v^=jymM^. mmxtrnt ixm 

^ifcWHU nl-Si, na-SiC^i;'cO 

[00 53] £<7)$m*JB«i. ±fatt^j£, #Ulf 
xtryn-hS;, ***hm, LBStftif 

^mcommtmzx y lt^mit s ; t a*r# 

mm.x-fo^xt>£^L. ^-*MxiiM« 
*M««fcJi^ t =5: s gfjusit-c* o x i i i > . *m 
mMELm^za^xn, muz-imztix^&zb 
m&i<. tmmz^xmmzmmm< . mm 
mE Lmwm^Kx^i mimyx^mm 

%Hh\,z&fthffl&\±* SW^IETl^&A^l^ft^fl: 
mX'fo 9 . Z\<D^Mb LT(±, ft*R@S^#^ ( 4 e 

vm:) &jg, mmimmt^Rviti^M 
x o ^wmmcommt lxha u & zv&m, c u 



I, I TO (-f y^Af-y^y K) , Sn0 2 , z 

i 0 . SSJMStS ; i: £ «t y ff*f & 

fBttstr5®fl**i o%±yA#<T^t#'sa 
t<. tfz. mmt Lxcoy-hmtAmm^/DVJT 

[0054] ■zMzmmztffliziiX&tf^ mm 1 0 n 

m~l;unu JfSL<(45 0~2 0 0nm<7)tEHT« 

^s. -tj. mmi±. m^wz&tt&k-t&tiibvim 
mx-fo*). zcommttxii. ikmrnvi^ ue 

^Ani, Al/Alj 0 3 M-^Sff, -fy^'^A, #± 

nmm^MmM^^y ? v yy^^-nmzi 
y , ms&m& j £h cuz^^ z. t 

i.aii*^i o% = tyA#<-r-s»-t#ai t<. 

$ fcliittW4t i J: S *\ ®S 1 0 n m~ 1 ii m , 
Sf i L < {4 5 0 - 2 0 0 n m«|SIIlT'3I«'ixl> . 

[0055] <Kt. wm<mmE LmTZim-tm 
mzMzmw+z. £-fmmMM±.iz. mm^mtm 
miimmmmm^^mm^. i o nm-b 

nu SfiL<{45 0~2 0 0 nmc7)iEH^Mi¥fc : 5r-S>i; 
^, Rffi^fNH-rs. iO±tW^{fIE?LaAil 

iEyLiUMii, ^rfa^Myi, €^±AJi^s*^ 

vya-hm, *^xbW;, IfL 

&mxmizxvya- vmx-mm-h^ x < . 

mzmitz>%&. zmmikmt. mmi-zik-smco 
mm, ^mmm^smt-tu^Bmm, ik^mmz 

I/ZX <0m%Z>£>\ -Mt:#-h»SJS5 0-4 0 0 

°c isno- 6 -i o- 3 Pa, mmmmo. o i~so 

nm/#, S«aflJK-5 0~3 0 0°C, ffiJJ5nin~5 

[0056] ztLt>0>m(v&tftf£* zn±.i,zfflmwR 

frt>%hf*m. 1 0 nm-UmjmL<li5 0- 
2 0 0 nmCOtEBI^Wt^l. «t 5 fc. MiHB*^ 

^ -y ^ y y ^ fc-^&t i y jfm$*. ^ffi^iafts 
m-hzkii^mx-hh. zcoxoizLxnktifcim 
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[00 57] 

imm\ mz^wmmmm^x^^^mKmm 

HJtM 1 

— o - c — eo C H 2 C H 2 ^t- 0 

II 

0 

[0061] -cmzti&mzmif, mm^s - 2327 [0062] 

2 7^«cf2S£ftT^!>*£«a|-5T. 5$ ( I ) [<ffc2 1 ] 



[00 58] 
[-fkl 9] 



6 6 



[00 59] TSSilS: 
-tf-Kfc L-C, & 
[0060] 

0 - C — 
II 

0 



-o-(o> <o; 

<S 

[00 63] (Mn = 20000, Mw=7000 0t" 
) mSflSS^tt C^^yftx^;l/^-5. 5 e 

v. #«^miE (atsffHSAc- 1 ) t«) &s 

iiLfc. 1 5 0 nmCO I TO&fcfSWitf? 

3^/H±lL BP 1 ) Ii77X7CT3 Ofp 

IEJt-£#:5 0mgfc MIX (4-^ot7i^) 7> 
^-^A^-ff^onry^^^— h (TBAHA) 5 
m g t £ y'^nn^ ^ y 1 5 U U >y WMcMf Ud£M 
OOOrpmtxeyn-M^, 8 

o °ct- i n$ia&n& l , m?t& zti,z£*)^mm 

6 5 0 nm («MtJIJ¥f+tTilK!) cOTL&Afffil^S: 

[ 0 0 6 4 ] ifcfc:. i?)iE?LsEA«»±fc. ftftJB?) 
tint ixhvx (8-h KD^H/'jy) t/ps- 

^A(Alq) fcSOnmCOJSSfcjtSH^U^Ot). 

•?r*i/*7& ■ m^mmz 2 0 0 nm^stcig^ 

nffifc u v^y^i, • M^wmzmmt lx. m 
mvz epjd ix s msmjitf tt^^ft i> t b 1 t . » 

fc. «ELSTO. r^TW^K k-^f-^OT 

2 5 0 m A/ c m 2 ^«g£&A^S&«J±£i»g t 
fc. <£tf)*SH£f&2flfc^t. 

mm 2 



0 
11 

0 C~f 0 C H 2 C H 2 h- O C - 
HJftflllfciSVVC, TBAHAWfiffllllOmgt^ 

fflSL/i» -eolg^HlH^^ 2 5 0mA 

/cm* ^m?i?±At^s^mj±^iJjEt^o 

[006 5] mtffl3 

mmilZ&^X. TBAHA«flffll*0.5mgfcS! 

MMbtz* *0>&&t:mim£tf;'t. tfz. 2 5 0mA 

£H2fgt^ 
JtSSfll l 

mtmmzm^x. TBAHA^fsML^^^fciit 

*Mi, ^Jfe«li:|3I«ttTW«EL«^^ML. « 
fc. *cO*tS*^l^{=^-r. 250mA/cm 

2 wm^iA^s^mjisriigL^o ^co*ss^m2 

[0066] }ffiffl2 

ft, r Synth. Mecj g?5 5%, H3 5 1 4^-^' ( 1 
9 9 3^) W\ ^^tS^sKUT-Uy^SSiLTt. 
Mz, fflH&li9 5/2 4 0 5 6-^^IBtt^^ffit#'5 

5 fiM%?EKc7)m - ^ UV-;^t£ . I T OMM± 
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8 0 n m^m&AffjjIl^ h *° V T - U >M ( SMfc 
ftfc. <I?)±^ A 1 q£5 0 nmCOMift* 

mia^-fo £tz. 2 5 0mA/cm2 OlggESEAfc: 
MS Lit . -f^MH&lg 2 ^tSrf . 



[oo6 7] mm3 

mm i tts wc . s jt s yfiut^^rrss-^s^tb 
Dtc. tfw-)vj})v^v-}v*mv>tzwm. mm 

m>&tb%>\z. m&m/?mmmifz« zmm 

IlSl^f. 2 5 0mA/cm2 0«^±AC 

[0068] 
CHI] 





(V) 


(V/cm) 


(o)A/ca a ) 


m m 

(cd/m 2 ) 


8 * 

(cd/A) 




7 


1X10 5 


90 


500 


O.bB 


SI«2 


? 


IX HP 


230 


1000 


0.43 


mmm3 


T 


IX 10 s 


5 


90 


1.8 


mm i 


7 


1X10 5 


<0.1 


< 1 




ittMW2 


7 


3.0 XlO 


15 


10 


0.07 


ib«W3 


7 


1X10 5 


4 


52 


1.3 



[00 6S 

m2] 





250m A/cm 3 Oil 
(V) 


mmmi 


9 


USSffi! 2 


7.1 




22.5 




>30' 


ifcttWl 


12.3 




83 



: 5mA/c m 2 ) 

%^Zktfffl>*&. i-%fr*>. 1X105 V/cmbh 
SV^HUKT. 5mA/cm2 ia±^m^±AT-# 
«»MfiM2rii. lOOmA/cm^ ZMl 

i^m&iwi&ms. (m^mi x 1 0 5 v/ c 

m) -Ci±AT"&TO|, 0 !KLF-^yh£itMrL 
T v ^ v ^m&Aiftit^Jfl v ^irt v £ <D*Ii=r 
0. lmA/cm^ 5&f <Z)ffi«>T/h£&€88SEA LjHt* 
TV^VI (JrhKWl) . ^WMX'U. 0^ A, 

3&»t . IE?[i± A^x */!^f * U rtf'b 



OX 1 O 5 V/cm)t 15mA/cm 

»^±AttSV^**%^ T v ^ . 
[007 1 ] 3£>fc, SffiM3<7>i><7)lt. I&ffiinliff) 

\L~ivi])VJ^f-ivbK ^mmm* 2\m^t% ie?l 
mm&(*j)VJ*f-)v) zimmzhh, ^wtx* 

/l^-t>5.8eVi:;*;#^fc#>. fHt£^<<. IE7L 

2fS£^, ^Wm^\i. ffitf>Tffi&E (7~9V) 
(CTA€sft£aAT"# £ £ i: . £*U=*rU it 

>v i\mm3 ) jE3\&m%ff io-'cm ! /v ■ # 

mm 1 1=*3 V . T£?L«i3lW4 k LT . ^ 
[0072] 
[^2 2] 

6 6 6 

[0073] -cmztii h u r u s y ^ u =r^- 
^■y-fbx^;^-5.2ev) &Sjtt^%. tiEL 
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mttimb-fc. ^m^z^x, mmmitmm^ 
ix, mfiwm^^ibhbbuz^ mmRmmz 

mm 5 




[0075] T-^§ixi.x^u^Ts >mmzm^tm 

-5. 6eV) mtkLtzCDh. W«EL3&^£ft=S!L 

mmme 

[0076] 
[ft2 4] 




[0077] xmztii r >; -pyt-k^ y rfv- 

6eV) £|©iL*:tf)*>. tlEL 
IPH^ffSU^ dCOfg^OV^T. SttWlh|5l«t 



0 C H 3 

nam 

[0078] 
[-ft2 5] 



-f 0 ^N-^gHg)-^ 



[0079] x-mti&im*MA,i£Kmi. mm i 

£ LTS^-fr ( *yfcx.*)V*?-5. 4 e V ) £ 

SBILfctf)^ HJfe«li;|sI#^«ELm^#^ 

u § tn«feM 1 1 ffimzm&ft-i it . mmm 3 

HJfc09lfc:iiVvt\ lETLSBS&m&fc Lt\ Tit 
[0080] 
Ut2 6] 



[008 1 ] "CUSilS y7Sy«IJ^OTi- 
HJfeM 1 £ Lxm&fo ( >f si" 4 

e v ) &set Ltzffyty . mm 1 1 »:»e ls^ 

[0082] 
[fS3] 





EpinHJE 
(V) 


*JHME 

(V/cm) 


(aiA/cm 2 ) 


W Bt 


(cd/A) 




7 


IX 10 s 


120 


530 


0.44 




7 


IX 10 s 


70 


460 


0.56 




7 


IX 10 s 


SO 


320 


0.b3 




7 


IX 10* 


100 


400 


0.40 




7 


IX 10 s 


50 


400 


0.40 



[0 0 83l&3mfrt>Wt>fr%£oliZ. #8 
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mum 9 

mmmiiz&^x, ai ^ 5 o nm(Dmmzmm-ti 

5 0 nmCDW-^teWiLtzCOh, ^±(CAlq^5 0 

LtztZ\h. 90m A/ cm 2 (rMmt&XZ* - 1 7 
1 0 c d/m 2 CDM&tl. 9 c d/AC0«5)^'#^ix 
o *9ffiMVte . %&&mtm i«^^J;0ra±LT 

<TP B> 
[0084] 




C H s C H s 



[0085] 



ftb 0 fc. *ISiE?Ltnjiii h LT L i F£r 5 n mc?Djf $ 
^#L^^Mi, ^6fi^7 i: Wmz LX^ME LsP^ 
£f£S8Lfc. i^i^:. 8V«D*g0E£EPJilLfci:<: 
-5.10 0 mA/c m 2 c91E/f ^'SAT'^ , 2 5 0 0c 
d/m 2 Crymmt2. 5 c d/A^$##&*lfc. *H 
MfC(±. Jil^MIMl^iOlD^LT^-So d 

±U m^m±*mfotzz\t\zi.hb%z-t>iiZ>« 
[0 086] 

^m^itmf^xmit^mt z. t <nx% s#«e l^p 
*&^&KEL3mL mum 

[HMpi»J] 

[01] *^^^f«E LS^-M^«fiSc£^?1» 

i : mm 

2 : IE?U±A»^ 

3 :&3fc# 

4 : Piffi 



[Si] 



